We conducted experiments with 80 undergraduate participants, 52 men and 28 women, to examine whether the facial sensation of having the cheeks lifted would bring about a good feeling. We measured the implicit emotional differences between two facial feedback conditions by utilizing a modified Affect Misattribution Procedure. The participants wore one of two types of paired adhesive bandages with a chain of rubber bands designed to either raise or lower the cheeks, and rated neutral targets preceded by three types of prime photos on a three-point scale: good, neutral, or bad. The results showed that the participants whose cheeks were raised tended to rate the targets statistically more favorably than did those whose cheeks were lowered.
The hypothesis regarding the feeling of emotions as a result of facial expression was called the "Facial Feedback Hypothesis." (Buck, 1980) . Several researchers have persuasively demonstrated the existence of a facial feedback effect by carefully eliminating the possible involvement of emotional instructions. Strack, Martin, and Stepper (1988) instructed their participants to hold a pen with their teeth in a way that facilitated the muscles associated with smiling without directly requiring them to pose with a smiling face. Larsen, Kasimatis, and Frey (1992) had their participants put two small stickers on their foreheads and asked them to move them closer together, thereby artificially creating a sad expression. Those participants indirectly demonstrated some happy feelings and some of sadness, respectively. In the Niedenthal review (2007) , she explained these phenomena by referring to the active involvement of muscle movement on emotion. The participants moved the muscles typically related to smiling and frowning, and the muscle movements produced the emotions associated with them. Recently, Dimberg and Söderkvist (2011) used a further different technique to manipulate participants' muscle movements and showed that participants in the smiling muscle movement condition tended to rate neutral stimuli higher in pleasantness than the frowning muscle movement condition.
Meanwhile, our previous studies showed that facial feedback occurred even when facial expressions were passively induced without involving actual muscle movement. For example, Mori and Mori (2007) asked participants to rate their subjective emotion during a simulated tearing up experience in which water was dropped on the cheeks of each one. In another study, Mori and Mori (2009) externally lifted the cheeks with a mechanical device, and asked subjects about their feelings. The results showed that the participants tended to feel sad when they had teardrops on their cheeks and that they felt happy when their cheeks were raised by means of adhesive bandages. From these results they proposed the passive facial feedback hypothesis, suggesting that emotions would occur without the involvement of any active facial muscle movement.
However, those previous studies examined passive facial feedback by asking participants to rate their subjective emotions directly. The subjective rating procedure might have been biased if the participants had noticed the experimental purpose and responded accordingly. Therefore, it seemed worthwhile to re-examine the passive facial feedback hypothesis by utilizing a bias-free rating procedure. Payne, Cheng, Govorun, and Stewart (2005) invented a new procedure called the Affect Misattribution Procedure (AMP) for measuring implicit social attitudes such as racial prejudice or out-group attitude. The basic methodology of the AMP is based upon a set of primes followed by neutral targets. The task of participants is to rate the targets, but their ratings are unconsciously misattributed to the primes preceding the targets. Thus, implicit attitudes toward the primes can be measured by this procedure. Payne et al. (2005) showed that the AMP was robust against any intentional bias of the participants.
As for an implicit effect of facial feedback, Ito, Chiao, Devine, Lorig, and Cacioppo (2006) reported that the explicit self-reports of participants showed no facial feedback effect, whereas the implicit race bias test showed a significant effect. Mori and Mori (2010) utilized a modified AMP and found that participants with artificially furrowed brows tended to rate neutral targets primed by agreeable photos less favorably than did the control participants, while both groups rated similarly the targets preceded by disagreeable prime photos. The purpose of the present experiment was to re-examine the results of Mori and Mori (2009) by means of the modified AMP used in Mori and Mori (2010) to assess implicit attitudes when the cheeks were raised or lowered. We hypothesized that if the participants' cheeks were raised, they would rate the targets more favorably irrespective of the primes than when their cheeks were lowered.
Method
Eighty Japanese undergraduates, 52 men and 28 women, participated in the experiment. Their mean ages were 20.5 years for men and 19.8 years for women (SDs = 1.60 and 1.12, respectively). All participants were naïve in terms of theories of emotion in psychology. They were assigned randomly to one of two experimental conditions: Cheeks-raised (26 men and 14 women), and Cheeks-lowered (26 men and 14 women).
Two types of paired adhesive bandages connected by a chain of rubber bands were used to either raise or lower the cheeks as in the previous study (see Fig.1 ). The participants in the Cheeks-raised condition had bandages applied to raise their cheeks, and those in the Cheeks-lowered condition had another type of bandage applied to lower their cheeks. Fig. 1 Two types of adhesive bandages: With three rubber bands to raise the cheeks (left) and with two rubber bands to lower the cheeks (right) .
The experimenter asked the participants enrolled in an undergraduate course to form pairs with a partner of the same sex according to their seating arrangement in the classroom. Then the experimenter gave the two types of bandages to each pair along with a rating sheet. In each pair, one participant randomly chose the cheek-raising type and the other one chose the cheek-lowering type. While applying the adhesive bandages, the participants rated three neutral targets in a modified AMP. This pairing procedure aimed at dividing the students in the class randomly into one of the two experimental conditions, half in each.
The group AMP was administered in the same way as Mori and Mori (2010) . Three types of prime photos (3 babies, 3 buildings, and 3 bugs) and the neutral targets (three Tibetan characters) were paired to create all possible prime-target combinations: 3 x 3 x 3 = 27 pairs. The primes and the targets were presented on a screen in the front of the classroom using a PowerPoint slideshow. The presentation time for both primes and targets was one second each, followed by the rating phase of three seconds. The participants were asked to rate the favorableness of the targets by marking a circle, a triangle or an X, denoting "good," "neutral," or "bad," respectively, on the answer sheet. As stated above, Payne et al. (2005) demonstrated with this procedure that respondents tended to be affected unconsciously in their ratings by the primes in spite of the instruction to ignore them. It is worth noting that we did not use any cover story, only a standard instruction for the AMP because the AMP has been proved to be robust against intentional biases.
Results and discussion
The participants' ratings were converted into scores: good = 1, neutral = 0, and bad = -1. The mean scores are shown in Figure 2 . The data were analyzed by 3-way mixed design ANOVA (Facial expression and gender as between-subjects and primes as within-subjects). The main effect of facial expression was significant (F 1,76 = 12.25, p < .01; Cohen's f = .37). The main effect of sex did not reach a statistical significance (F 1, 76 = 0.87, n.s.). The main effect of primes was highly significant (F 2, 152 = 11.47, p < .01; Cohen's f = .30). The targets preceded by bug primes were rated significantly lower than the other two prime conditions. No interaction showed any significant difference. These results confirmed the hypothesis that participants may feel happier when the cheeks are raised than lowered with an implicit measure as well as with subjective ratings as found in the previous study (Mori and Mori, 2009) . Using the same group AMP measures, Mori and Mori (2010) found that artificial brow furrowing reduced favorable ratings only on agreeably primed targets without affecting the ratings on targets with disagreeable primes. On the other hand, the present experiment revealed that artificial smiling had an overall effect on the rating of the targets, regardless of the prime. In other words, the effect of artificial smiling was general, making everything appear better, whereas the effect of artificial frowning was only partial, making only good things feel worse.
The present results may have been caused by a function of the chain of rubber bands with bandages that was different from the one intended. The experimenters used the device with the intention of either raising or lowering the cheeks and attributed the difference in the results to the cheek raising or lowering manipulations. However, the results might have derived from the other function of the device regardless of cheek movement; that is, the attachment of a chain of rubber bands around the head might have produced different sensations from those in the lower part of the face because the pressure produced by the rubber bands induced different skin sensations around the head and jaw. It is an interesting question to be examined further in future experiments.
It is worth noting that it is unclear which specific part of the cheek -the skin or the muscles underneath -was manipulated by the cheek raising/lowering device used in the present experiment. Further experimentation, with precise measurement of the location where the bandage is applied, is needed. It would also be advisable to assess muscle movement using some physiological measurement devices. However, such precise and sophisticated experiments can be conducted only individually and in a laboratory. Meanwhile, doing that might cause lose of the merit of the present studythat it used only a simple device and thus can easily be administered to a large group.
Recently, Finzi and Wasserman (2006) reported that all their depressed patients who had been treated with Botulinum Toxin A (Bo-Tox) showed remarkable improvement in their moods. Their study suggested the possibility of a clinical application of the passive facial feedback hypothesis. An artificial smile achieved with such a simple device may have a positive effect for attenuating depression. It is worth examining the possibility that positive clinical effects could be derived from the use of cheek-raising bandages in depressed patients.
